Cytoplasmic and periplasmic expression of a synthetic gene for ferredoxin in Escherichia coli.
A synthetic gene coding for a modified ferredoxin II of Desulfovibrio desulfuricans Norway strain was assembled from 10 oligonucleotides. This gene was cloned into various expression vectors allowing either cytoplasmic expression or export to the periplasmic space. In the latter case, two different constructs were made, each of which contained the OmpA signal peptide: one of these constructs contained 3 additional N-terminal amino acids as compared to the wild-type ferredoxin (56 amino acid residues). The expression of proteins encoded by the 3 constructs was assayed in E coli and the proteins were localized by cell fractionation and immunogold labelling. A low percentage of the periplasmic ferredoxin (approximately 5%) was secreted to the medium in the absence of cell lysis. The recombinant ferredoxin was purified and found to be correctly processed by the leader peptidase. However, due to the high cysteine content intramolecular and intermolecular disulfide bonds were formed and prevented binding of [4Fe-4S] clusters. Reconstitution experiments using these recombinant proteins are in progress.